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Abstract: Index of biological integrity (IBI) is one of the most important and popular tools in as-
sessing aquatic ecosystem health. This paper reviewed the selection of indicator species for IBI, its
construction process, and its applications in assessing aquatic ecosystem health, summarized the
commonly used candidate biological parameter indices of fish-index of biological integrity ( F-IBI) ,
benthos-index of biological integrity ( B-IBI) , and periphyton-index of biological integrity ( P-IBI) ,
and pointed out the feasibility and necessity of using microbe-index of biological integrity ( M-IBI)
to assess the health of aquatic ecosystem.
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%1 F-IBL,B-IBI # P-IBI 1Z3i£ £ ¥R SEIERICE
Table 1 Summary of candidate biological parameter index of F-IBI, B-IBI and P-IBI

TREL e Az EWMZEL
Index Index type Biological parameter
F-1BI MRS FE AR BB Total fish individuals, #2535 FE Fish abundance, &4 i35 %X Shannon diversity in-

Species composition
and abundance

BIRGEK
Nutrition structure

Health condition

B
Breeding group

i 3 1
Tolerability
B-IBI Yot -E 2

Species abundance

dex, :FEMAA Y Native fish biomass, IRKGTELFIFE AL MR 2L Freshwater Percidae and Sculpins
fish species number, B R (KFH A ) FHZEEL Spines hip (the sun fish) species number, #EFMx )8 Fh2
44 The carp secco edges fish species number, + 2 #ASFIIEEL Native fish species number, Water-column £
AP Water-column fish species number, Centrarchid F2S%L Centrarchid species number, £t A5 fFfiZ
% Sculpins species number, V. [T FIZEEL Catostomidae species number, 42 &b} 2 2EE Mormyr-
id fish species number, Wl fFHaZEFIZEEL Cichlidae fish species number, J#ME £ JSFZEEL Catadromous
fish species number, )& 25 F 2544 Salmon fish species number, KA R B M 2F0 2540 Large ben-
thos siluriformes species number, ASHE H FIEIY H #2545 Characiformes and Cypriniformes species num-
ber, R 2 A2 S Cobitidae fish species number, fif R} f0 2K 50 49 HE Salmon fish number percentage ,
WROK 1R 2 50R 5 /9 L Freshwater percidae fish number percentage, KRG A0 & 5 R fa 2R E
It Oncorhynchus fish number percentage of salmon fish, + F RN 1 KR T ) FE Native cyprinidae fish
number percentage, YZZL 5 BEF & 43 LL Brook trout fish number percentage, 5 J& o Kk ## 42 & 4 b
Oxyconger or carp number percentage, Rhinichtihys FpZ%Uit 43 . Rhinichiihys fish number percentage,
B0 JEK0E 43 H Oryziatidae number percentage, 35 it P 1 355508 1 43 HE Pro-stream fish number percent-
age, A T RS B — B A MR 43 L Individual percentage of fish living in single environment, e pl i 2%
Hit H 43 LE Bagridae fish number percentage, % €137} £ 240 1 43 IL Leuciscinae fish number per-
centage, i B2 5 H 49 L Bream subfamily fish number percentage, 55 Bl S Bl £ 2 g H 4y L
Acheilognathinae fish percentage number, fif i} £ 2543 53 . Gobioninae fish percentage, % iR} 4k
H#H 41U Gobiidae fish percentage, Z<HiFFA fFP 4 F /3 1L Native fish percentage, Z8¥¢ 20840 H 43
Lt Commercial fish number percentage, JEIR fAIEFIEE 73 LL Appetite water fish number percentage, Rl
TP ZRHL Commercial fish family number, H_I- 250 F 43 Lt Pelagics fish number percentage, Ji&
JEA5ENE 53 L Bottom fish number percentage, o' T 22845 E /3 Lt Middle and lower fish number per-
centage, AP B EE(E 43 L The total number of species accounting for expectations percentage , + i
BEAINMaF S S EEEH S L Indigenous cyprinid fish species accounted for expectations percentage

ZR BP0 S0 H 43 LE Omnivorous fish number percentage, [ HUE A 288500 3 L Insect feeding fish
number percentage, TR a8 | 4 Top fish feeding fish number percentage,, B A Rl fa
KRR A Insect diet cyprinids number percentage, B MR A 2R B0 T 4) . Herbivorous fish number
percentage , FEfa B A 258008 [ 49 HE Non-fish feeding fish number percentage, RIS | A e
Carnivorous fish number percentage , £ 2 A ) H 43 B Fish feeding fish biomass percentage, ke
A 8% w1 43 He Fish feeding fish number percentage , 11 1 35 Fh 2% R H 4 L Fish feeding
fish number accounted for expectations percentage , JEHG Y £ M #1380 43 LE Benthic animals feeding
fish number percentage

BN 5% S35 R Per unit of effort catches, AN [a] 9 [ ) 5L A 45 A0 2 51 S Y9 Fish population average
using different mesh, IR 2H % Length component, V[ S AE WS ZE M River trout age structure , fie: J A 2l fy
0 A B 2544 Salmon fish or pike fish age structure , Fe T AREE H 4 e Hybrid individuals number percent-
age, NRFECR T 4 HE Invasive species number percentage, PN R | S A A S A R S A A
/3Lt Diseases, tumors, fin damage, or other physical abnormalities individual number percentage, 3% |47
FE 1 B = 25 40 ZRANABUE 43 L Indigenous fish facing surviving pressure individual number percentage, 27K
1028854 H 43 Lt Cold water fish number percentage, | A1 i i 2855 12 F 43 Lt Widespread species fish num-
ber percentage

7R ON A 2400 H 43 L Production buoyancy egg fish number percentage, 7=t R 240 H 43 1L
Production sinking egg fish number percentage, 7Kkl 125 % 4t H 43 L1 Production viscous egg fish num-
ber percentage, 77907 SRR I 2 5 T 4 L Fish spawning in a special way number percentage, HLE
PONAT R 02 EE T 7 H Nest protecting eggs behavior fish number percentage

RN £ 550 B 47 L Sensitive fish number percentage, 1 32 PE #2505 H 43 L Tolerated fish number
percentage

AR ZHEPEFR L Shannon diversity index, 3 ARZHAESEEL Simpson diversity index, &5 54 Abun-
dance index, Y5 HEEL Evenness index, B Total density, &A% Total biomass, 42 BICEL
Total taxa, ¥FUiF H 4325 H704L Ephemeroptera taxa number, 1 H 73225504 Homoptera taxa number, &
H /2 505 Trichoptera taxa number, #5338 H43J$ BI040 Coleoptera taxa number, H5IE H 432 BT 4L
Odonata taxa number, X8 H43J$ 8505 Diplera taxa number, ETO 732885040 ETO taxa number, EPT
IS BTTE EPT taxa number, ( 523+ 8K 31 ) 7325 8708 ( Crustacean+molluscs) taxa number, #
50432 B CX Chironomid taxa number, B 28I AL32 850K Direct conflict chironomid subfamily taxa
number, K MR IO Ay 2 BT R Long tarsal chironomidae taxa number, Ik A B LA 2 TR Aquatic in-
sects taxa number, LA KRB E B Plessite moth richness s f s = BNy Plecoptera richness , EWMHFET
J& Trichoptera richness, K IR I 5 Long tarsal chironomidae richness, ( s+ ik sh) 5
J¥ ( Crustacean+molluscs ) richness , ¥4 H 32 & B Ephemeroptera richness, EPT F& B EPT richness, EPT-
B4 1Bt F & B EPT-Plessite moth richness, JEAYHE S L Hi] Sample points percentage with no organism
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Biological parameter

&R1

Table 1 Continued

54k fpRZERl

Index Index type
FhE L L,
Species composition
BIREER
Nutrition structure
A=Wy 2 Pk
Tolerability
AN
Habitat quality

P-IBI

AMABE Individuals number, 432EBATEEL Taxa number, 3BT T4 43 He Dominant taxa number per-
centage, Al AN HATCHECE H 43 L First two dominant taxa number percentage, Hij =L S o8 E
43It First three dominant taxa number percentage , i LA DL 3 BA ST B 1 49 [ First five dominant taxa
number percentage, %L/ XG# H Simuliidae / Diptera, S0 #F}/ E3# H Plessite moth / Trichoptera, Ji i
B/ 1285 H Heptageniidae/ Ephemeroptera, /NEFRL/#28 H Ephemerellidae / Ephemeroptera, $#7BUR BU#
H Chironomidae / Diptera, PUAS 2Rl i H Baetidae / Ephemeroptera, KCRL #H H Tipulidae/ Dip-
tera, Jit & FEL/ 53 H Psephenidae/Coleoptera, 1< & FF}L/ 5 H Elmidae/ Coleoptera, EPT/ R4 it
EPT/ Chironomidae number, EPT/ ( EPT B+ B !ﬁ&'{’ﬁﬂlﬁ) EPT/ ( EPT number + Chironomidae number,
Florida 35 %% Florida index, F7¢aI#I%0R 5 43 Lt Crustaceans number percentage, (F 52 8h¥)+ 4R ShH))
U H 43 e ( Crustacean+molluse ) number percentage, #43h#) %% & 43 L Mollusc number percentage,
FEEAHYEE T /3 H Oligochaetes number percentage , (3 BIEENH)+ 15 40 ) K04 H 43 L ( Oligochaeta+
Hirudinea) number percentage, % E2 844 H /3 L Polychaeta number percentage, $ sh%0m H 7
L. Echinoderm number percentage , #4484 %1 5t 43t Hirudinea number percentage , ¥iii S J8 80 H 43 L
Amphipoda number percentage, & /£ 2% F 47 Lt Gastropoda number percentage, 7 & 4% H 43 Lt Pe-
lecypoda number percentage , TCERBEBE T Enough groups number percentage , JER B 2R H Sy
L, Non-insects number percentage , JC53 717 ¥t i 2/ ) 414 7 43 Lt No stanza appendage animals number per-
centage, WFUiE H %8 B 43 b Ephemeroptera number percentage , ¥ H (3% & /3 b Homoptera number per-
centage, T EABE TS Trichoptera number percentage , RO H B E 4 e Diptera number percent-
age, fH H ¥ H 77 L Plecoptera number percentage, 3 H % H 43 Lt Coleoptera number percentage,
738 B H 43 e Wide Homoptera number percentage, 53 H % H 43 lb Odonata number percentage,
S B 43 LE Isopoda number percentage, S350 7 43 Lt Flutter earthworm number percentage, $&
ISR H 43 L Chironomid number percentage, Z041 AR H 43 LL Plessite moth number percentage, EPT
SRR B T 4 HE EPT Plessite moth number percentage , BB I B T 43 bE Tarsal chironomidae
number percentage, 2 FEUE S H 43 b Central foot Chironomid genus number percentage, Orthoclase
HUH 43 H Orthoclase number percentafe , FH 523 70 28 B8 49 He Crustacean taxa number percentage ,
ARSI 32 B TCHUE 43 LE Molluses taxa number percentage, ( 58I+ 4k IR sh#) ) 72 T H0E 43 L
( Crustacean+molluscs) taxa number percentage, SUG# H 732 BICHUH 41 L Diptera taxa number percentage ,
I3 H 2B B0E 4 H Wide Homoptera taxa number percentage , B H AT E Trichoptera
taxa number percentage, &I/ HATCHE 43 HL Chironomid taxa number percentage, WHFMr 2 BICEH
4% It Simuliidae taxa number percentage,, R FEIUE 43 ZE80H 3 1 Central foot Chironomid genus taxa num-
ber percentage, % 3534 W & 1 43 LE Oligochaetes biomass percentage, £ T2 aW/ Y& H 4 Lt
Polychaetes biomass percentage , ARS8 43 L Mollusces biomass percentage , T s e E
41k Echinoderms biomass percentage, 154844 & H 43 Lt Hirudinea biomass percentage

Z BB 80 43 L Omnivore number percentage, 22 744325 BI040 Omnivore taxa number, i f#
4325 BAICEL Predator taxa number, 528 #7020 EL Set predator taxa number, W 2B 0 E Shred-
der taxa number, TEEH K HITEL Filter feeders taxa number, FIEFE KB Scraper taxa number,
HEHEE T Predator number percentage , Wi 4 0 A 43t Shredder number percentage , EEH
Kt 5 3 L Set predator number percentage, JEE % H 43 I Filter feeders number percentage, Fl &%
U 43t Scraper number percentage, Pteronarcys 5 43 b Preronarcys number percentage, &4 4
B TTHUA 47 L Predator taxa number percentage, i3 432 HICEUH 43 b Shredder taxa number per-
centage , ERF BT E 4 Set predator taxa number percentage , TEEH 2 ICEH /7 L Filter
feeders taxa number percentage, TP 4 L Scraper taxa number percentage, HEH/EE
# Scraper/Filter feeders, HE#H/ (FEEE+IEEE) Scraper/ (Set predator+Filter feeders)

TR TE (PTV<4) 43 2 BATE RN Sensitive groups ( PTV <4 ) taxa number, M5 288 (PTV =6) /305 BA 05
Tolerance groups (PTV=6) taxa number, #BIiT53HF ( PTV =8) 732 BI04 Ultra-tolerance groups ( PTV =
8) taxa numbe, HEMEZEHE(4<PTV<6) /rZEHICHL Facultative groups (4 <PTV<6) taxa number, /&
PR T 43 L Sensitive groups number percentage, 75 3SFEEUR 1 43t Tolerance groups number percent-
age, HRIM 5 240 B 43 L Ultra-tolerance groups number percentage, FEPEZHEEE H 43 L Facultative
groups number percentage , SIS/ B ITTEUE 43 L Sensitive groups taxa number percentage , i 75 257
SIS HITHUA 43 b Tolerance groups taxa number percentage, #8115 284328 B ITE A 43 L Ultra-toler-
ance groups taxa number percentage , %&fﬁﬁjﬁiﬁﬁgﬁtb Facultative groups taxa number percent-
age, BI f880{H BI index, EPT-AEH 5 M IFF H = & B EPT-Non-tolerance Ephemeroptera richness, JEH {5
FEESE E B Non-tolerance group richness

Z BB B B 5 LA Adhesion number percentage

& B FREFE S Eutrophication index, #4285 B Periphyton density, #JFh = & B Species richness, #J#
HEHEE Species dominance, A4 484X Biomass index, £k7 &8 &% Total number of green algae genus, M
LR FEFEEL Chlorophyll index, BB 2 f 3G 14 75 4L Alkaline phosphatase activity index, P72 I0HL
Periphyton taxa number, JERE#EZE & Non-diatom abundance, M4t2 a S E Chlorophyll a content, T
BEZJE Diatom degree, ¥R ANMEZE Periphyton cells degree, 5 H 43 EL Sensitive periphyton per-
centage , 2% 3 H 43 Nitzschia percentage , il EH 43 Oscillatoria percentage , fE# H 43t Diatoms per-
centage, W E L Cyanobacteria percentage , e 3HE S 45 Dominant diatom percentage , Wiz B
H 47 Kinetic diatom percentage, FELARfEEE F 43 L Stipitate diatoms percentage, Acidophilic i EBEEUH 43
Lt Acidophilic accounting for diatom percentage, Eutraphentic 55U H 43 b Eutraphentic accounting for di-
atom percentage, A. minutissima 7 fESEECH 43 A, minutissima accounting for diatom percentage, & 5 7%
Tk 5 BESEECE 43 L Nitrogen heterotrophic diatom accounting for diatom percentage , #4328 .0 80H 45
Lt Diatom taxa percentage, #3502 HLGE T 43 Lb Cyanobacteria taxa percentage
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